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(54) LIQUID CRYSTAL ELEMENT 

(57)Abstract: 

PURPOSE: To improve the memory characteristic of the arranged 
state of liquid crystal molecules and to obtain a good display free 
from 'flickering by forming horizontally oriented films by a 
Langmuir-Blodgett technique, thereby providing the horizontally 



oriented films with the orientation regulating power suitable for a 
ferroelectric or antiferroelectric liquid crystal. 
CONSTITUTION: The surfaces facing each other of a pair of 
transparent substrates 1, 2 consisting of glass, etc., are provided 
respectively with transparent electrodes 4, 5. The electrode 
forming surfaces of these two substrates 1, 2 are covered by 




transparent insulating films 6, 7 consisting of silicon oxide, etc. 
These insulating films 6, 7 are provided thereon with horizontally 
oriented films 8, 9 for horizontally orienting the liquid crystal 
molecules of the ferroelectric liquid crystal A. The horizontally 
oriented films 8, 9 are both formed of laminated films of the 
monomolecular films deposited on the substrates 1, 2 by the 

Langmuir-Blodgett technique. The horizontally oriented films 8, 9 are polyimide films formed by imidizing 
films laminated with monomolecular layers of compd. constituted by bringing polyamic acid and long- 
chain alkyl amine to reaction into plural layers. 
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* NOTICES * 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The liquid crystal device characterized by forming said level orientation film by the Langmuir- 
Blodgett's technique in the liquid crystal device which enclosed a ferroelectricity or antiferroelectricity 
liquid crystal between the transparence substrates of the couple which prepared a transparent 
electrode and the level orientation film. 

[Claim 2] The level orientation film is a liquid crystal device according to claim 1 characterized by being 
the polyimide film which imide-ized the film which carried out the laminating of the monomolecular film 
of the compound to which polyamic acid and long-chain alkylamine are made to come to react to two or 
more layers. 

[Claim 3] The level orientation film is a liquid crystal device according to claim 1 characterized by being 
the film which carried out the laminating of the monomolecular film of the compound to which polyamic 
acid and long^chain alkylamine are made to come to react to two or more layers. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the liquid crystal device which used a ferroelectricity or 

antiferroelectricity liquid crystal. 

[0002] 

[Description of the Prior Art] Recently, the ferroelectric liquid crystal component using a ferroelectricity 
or antiferroelectricity liquid crystal attracts attention. This ferroelectric liquid crystal component is what 
enclosed a ferroelectricity or antiferroelectricity liquid crystal between the transparence substrates of 
the couple which prepared a transparent electrode and the level orientation film, and it is used for the 
that optical incidence and outgoing radiation side for the polarizing plate of a couple by it, arranging. 
[0003] This ferroelectric liquid crystal component is a thing using the memory nature of the molecular 
arrangement condition which a ferroelectricity or antiferroelectricity liquid crystal has, as for a 
ferroelectricity or antiferroelectricity liquid crystal, the smectic layer system is made, and the array 
direction of a liquid crystal molecule changes according to electric field with two or more stability of a 
molecular arrangement condition. 

[0004] namely, a ferroelectric liquid crystal — the stability (bistability nature) of two molecular 
arrangement conditions — **** — the condition is maintained, even after arranging in the direction to 
which all the liquid crystal molecules inclined with the tilt angle which is in an one direction to the 
normal of a smectic layer system uniformly and refusing impression of electric field to it, when it gets 
down and one polar electric field are impressed. Moreover, the condition is maintained, even after 
arranging in the direction to which only the tilt angle which has all liquid crystal molecules in hard flow to 
said normal inclined uniformly and refusing impression of electric field to it, when the electric field of 
reversed polarity are impressed. 

[0005] Moreover, antiferroelectricity liquid crystal has the stability of three molecular arrangement 
conditions. That 1st stable state is in a condition when one polar electric field are impressed, and at this 
time, even after it arranges it in the direction to which all the liquid crystal molecules inclined with the 
tilt angle which is in an one direction to the normal of a smectic layer system uniformly and it refuses 
impression of electric field to it, it maintains that condition. The 2nd stable state is in a condition when 
the electric field of reversed polarity are impressed, and at this time, even after it arranges it in the 
direction to which all the liquid crystal molecules inclined with the tilt angle which is in hard flow to said 
normal uniformly and it refuses impression of electric field to it, it maintains that condition. Moreover, 
the 3rd stable state is in a condition when the time of non-electric field or weak electric field is 
impressed, and a liquid crystal molecule arranges it to the reverse sense by turns with the same tilt 
angle to the normal of a smectic layer system in this condition (it arranges with the alternate sense for 
each class). There is the average array direction of the liquid crystal molecule in the whole liquid crystal 
layer in this 3rd stable state in the direction of a normal of a smectic layer system. 

[0006] And if a ferroelectricity or antiferroelectricity liquid crystal is enclosed between the transparence 
substrates of the couple which prepared a transparent electrode and the level orientation film, since the 
direction of the normal of the smectic layer system will be regulated by the orientation processing 



direction of the level orientation film of both substrates, The orientation processing direction of these 
orientation film is mutually made mostly parallel (it is the same or the sense of orientation processing is 
reverse sense). If the polarization shaft (a transparency shaft or absorption shaft) of the polarizing plate 
of the couple arranged to an optical incidence [ of a liquid crystal device ] and outgoing radiation side is 
set up according to said orientation processing direction, it can display by controlling transparency 
cutoff of light by changing the array condition of a liquid crystal molecule by impression of electric field. 
[0007] By the way, conventionally, the level orientation film prepared in both the substrates of the 
above-mentioned ferroelectric liquid crystal component forms organic high molecular compound film, 
such as polyimide, on a substrate, it carries out rubbing processing and the film surface is formed in the 
one direction. 
[0008] 

[Problem(s) to be Solved by the Invention] however, the problem that the conventional ferroelectric 
liquid crystal component which forms in both substrates the level orientation film which carried out 
rubbing processing of the organic high molecular compound film, such as polyimide, has the weak 
memory nature (holdout of the array condition after refusing impression of electric field) of the array 
condition of a liquid crystal molecule, therefore "a flicker" occurs in a display — **** — it was. 
[0009] If the level orientation film with which this carried out rubbing processing of the organic high 
molecular compound film, such as polyimide, is because the orientation restraining force is too strong 
and the orientation restraining force of the orientation film is too strong The liquid crystal molecule 
arranged in the direction to which it inclined with a certain tilt angle to the normal of a smectic layer 
system by impression of electric field It pulls back by the orientation restraining force of the orientation 
film, and in order to return to an initial array condition (antiferroelectricity liquid crystal the 3rd stable 
state) when the array condition of a liquid crystal molecule is not impressing electric field, the array 
condition of a liquid crystal molecule changes and "a flicker" is generated in a display. 
[0010] The object of this invention gives the orientation restraining force suitable for a ferroelectricity 
or antiferroelectricity liquid crystal to the level orientation film, improves memory nature of the array 
condition of a liquid crystal molecule, and is to offer the ferroelectric liquid crystal component which can 
obtain the good display without "a flicker." 
[0011] 

[Means for Solving the Problem] This invention is characterized by forming said level orientation film by 
the Langmuir-BIodgett's technique in the liquid crystal device which enclosed a ferroelectricity or 
antiferroelectricity liquid crystal between the transparence substrates of the couple which prepared a 
transparent electrode and the level orientation film. 

[0012] The above-mentioned level orientation film is film which carried out the laminating of the 
monomolecular film of the compound to which polyamic acid and long-chain alkylamine are made to 
come to react to two or more layers. This level orientation film Even if it is the polyimide film which 
imide-ized two or more layers of the monomolecular film of the compound to which said polyamic acid 
and long-chain alkylamine are made to come to react Moreover, you may be the non-imide-ized film 
which carried out the laminating of the monomolecular film of the compound to which said polyamic acid 
and long-chain alkylamine are made to come to react to two or more layers. 
[0013] 

[Function] the stacking tendency to which the level orientation film which consists of a cascade screen 
of the monomolecular film made to put on a substrate by the above-mentioned Langmuir-Blodgett's 
technique makes an one direction carry out level orientation of the liquid crystal molecule — **** — 
orientation restraining force [ as opposed to / get down and / a ferroelectricity or antiferroelectricity 
liquid crystal ] is weaker than the level orientation film which appeared in regulating the direction of the 
normal of a smectic layer system enough, and carried out rubbing processing of the organic high 
molecular compound film, such as conventional polyimide. That is, this orientation film has the 
orientation restraining force suitable for the ferroelectricity or antiferroelectricity liquid crystal which 
does not affect a ferroelectricity or the stability of the molecular arrangement condition of 



antifeiroelectricity liquid crystal. For this reason, since the liquid crystal molecule arranged in the 
direction to which it inclined with a certain tilt angle to the normal of a smectic layer system by 
impression of electric field is not pulled back by the orientation restraining force of the orientation film, 
therefore the array condition of a liquid crystal molecule does not change, the memory nature of the 
array condition of a liquid crystal molecule becomes good, and "a flicker" of a display of the 
ferroelectric liquid crystal component of this invention is lost. 
[0014] 

[Example] Hereafter, the example of this invention is explained with reference to drawing 1 and drawing 
2 . 

[0015] Drawing 1 is the sectional view of a ferroelectric liquid crystal component. This ferroelectric 
liquid crystal component joins the transparence substrates 1 and 2 of a couple which consist of glass 
etc. through the frame-like sealant 3, it is what enclosed a ferroelectric liquid crystal or the 
antiferroelectricity liquid crystal A with both this substrate 1 and the field surrounded by the sealant 3 
between two, and transparent electrodes 4 and 5 are formed in the field where both the above- 
mentioned substrates 1 and 2 counter mutually, respectively. Moreover, the electrode forming face of 
both these substrates 1 and 2 is covered by the transparent insulator layers 6 and 7 which consist of 
oxidation silicon (Si 02) etc., and the level orientation film 8 and 9 for carrying out orientation of the 
liquid crystal molecule of said ferroelectric liquid crystal A horizontally is formed on these insulator 
layers 6 and 7. In addition, this liquid crystal device is the thing of a simple matrix type, and the 
electrode 5 which formed in the scan electrode and the substrate 2 of another side the electrode 4 
formed in one substrate 1 is a signal electrode. 

[0016] The level orientation film 8 and 9 prepared in both the above-mentioned substrates 1 and 2 is 
formed by each by the cascade screen of the monomolecular film made to put on a substrate 1 and 2 by 
the Langmuir^Blodgett's technique. 

[0017] the approach of making put the monomolecular film on the water surface on a substrate with a 
pull-up with constant speed, and going the substrate which the above-mentioned Langmuir-Blodgett's 
technique (the following and LB — it is called law) made the monomolecular film on the potentiometric 
surface, and was made beforehand immersed at right angles to underwater — it is — this LB — the 
stacking tendency to which the orientation film 8 and 9 which consists of a cascade screen of the 
monomolecular film made to put on a substrate 1 and 2 by law makes an one direction carry out level 
orientation of the liquid-crystal molecule — **** — it is. 

[0018] And the ferroelectricity of these orientation film 8 and 9 or the orientation restraining force over 
the antiferroelectricity liquid crystal A is weaker than the level orientation film which fully for regulating 
the direction of the normal of a smectic layer system carried out rubbing processing of the organic high 
molecular compound film, such as conventional polyimide. That is, these orientation film 8 and 9 has the 
orientation restraining force suitable for the ferroelectricity or the antiferroelectricity liquid crystal A 
which does not affect a ferroelectricity or the stability of the molecular arrangement condition of the 
antiferroelectricity liquid crystal A. 

[0019] For this reason, since the liquid crystal molecule arranged in the direction to which it inclined 
with a certain tilt angle to the normal of a smectic layer system by impression of electric field is not 
pulled back by the orientation restraining force of the orientation film 8 and 9, therefore the array 
condition of a liquid crystal molecule does not change, the memory nature of the array condition of a 
liquid crystal molecule becomes good, and "a flicker" of a display of the above-mentioned ferroelectric 
liquid crystal component is lost. Next, the concrete example of this invention is explained. 
(The 1 st example) 

[0020] In this 1st example, it considered as the polyimide film which imide-ized the film which carried 
out the laminating of the monomolecular film of the compound to which polyamic acid and long-chain 
alkylamine are made to come for the above-mentioned level orientation film 8 and 9 to react to two or 
more layers (for example, 5-6 layers). 

[0021] The above-mentioned level orientation film 8 and 9 is formed by the following approaches. In 



addition, although formation of the level orientation film 8 prepared in one substrate 1 is explained, the 
level orientation film 9 prepared in the substrate 2 of another side is formed similarly here. 
[0022] The above-mentioned polyamic acid is expressed with the structure expression of the following 
[-izing 3], and this polyamic acid compounds the tetracarboxylic dianhydride expressed with the 
structure expression of [-izing 1], and the diamine expressed with the structure expression of [-izing 2], 
and is obtained. 



[0024] 
[Formula 2] 

H2 N A 2 NH2 

[0025] 
[Formula 3] 



[0026] Moreover, the above-mentioned long-chain alkylamine is for giving hydrophobicity to polyamic 

acid with a hydrophilic property, and this long-chain alkylamine is expressed with the structure 

expression of the next [Hzing 4]. 

[0027] 

[Formula 4] 
Ri N R 2 

R3 

Rl , R2 im$&TJl'*JlM*Kli*&1% : ir 
R 3 ^mmcOTJ^J^ 

[0028] The solution which melted the above-mentioned polyamic acid to the solvent, and the solution 
which melted the above-mentioned long-chain alkylamine to the same solvent are mixed at a rate of 1:1, 
the ionic bond reaction of the above-mentioned polyamic acid and the long-chain alkylamine is carried 
out, and the solution of the polyamic acid derivative compound (polyamic acid salt) expressed with the 
structure expression of the following [Hzing 5] is created. In addition, as a solvent of the above- 
mentioned polyamic acid and long-chain alkylamine, the mixed solvent which mixed NMP (N-methyl-2- 
pyrrolidinone) and benzene at a rate of 1:1 is used. Moreover, the concentration of a long-chain 
alkylamine solution is the same as the concentration of a polyamic acid solution, or let it be 
concentration deeper than it. 



[0023] 
[Formula 1] 



0 
II 





[0029] 
[Formula 5] 




[0030] and the substrate 1 top which the level orientation film 8 formed the transparent electrode 4, and 
formed the insulator layer 6 on it — LB — carry out the laminating of the monomolecular film of the 
above-mentioned polyamic acid derivative compound to a necessary layer, and it is made to put on it by 
law, and the cascade screen of this monomolecular film is imide-ized by heat treatment, and is formed. 
drawing 2 — a substrate 1 top — the monomolecular film of a polyamic acid derivative compound — LB 
— how to make it covering by law is shown. Covering of this monomolecular film is performed as follows. 
First, hydrophilic processing is performed to the monomolecular-film covering side (the 6th page of 
insulator layer) of the above-mentioned substrate 1, and this substrate 1 is made immersed at right 
angles to underwater [ in a cistern 10 ]. 

[0031] Next, after making the water surface in a cistern 10 into a potentiometric surface, the solution of 
the above-mentioned polyamic acid derivative compound is dropped on the water surface between the 
migration barrier 1 1 of the shape of a bar prepared in water surface height, and a substrate 1, and the 
monomolecular film a is developed on the water surface. 

[0032] Next, moving the migration barrier 1 1 in the direction of a substrate with constant speed (2 
mm/min), and pushing a monomolecular film a in the direction of a substrate, after moving the migration 
barrier 11 in the direction of a substrate, clustering the single molecule on the water surface and 
adjusting the surface pressure of a monomolecular film a to 1 constant pressure (25 dyn/cm), it is made 
to align with this, a substrate 1 is pulled up, and the monomolecular film a on the water surface is made 
to put on a substrate 1. 

[0033] Since a part with a hydrophilic property adheres to the substrate 1 which has performed 
hydrophilic processing and the single molecule on the water surface can be pulled up at this time, a 
molecule puts a monomolecular film a on a substrate 1 in the condition of having stood in a line in the 
about 1 direction. The following repeats the covering process of the above-mentioned monomolecular 
film a, and carries out the laminating of the above-mentioned monomolecular film a to a necessary layer 
on a substrate 1. 

[0034] Thus, heat treatment heated at an elevated temperature 300 degrees C or more for about 1 hour 
is performed, and let the cascade screen of said monomolecular film a be the polyimide film, after 
carrying out the laminating of the monomolecular film a of a polyamic acid derivative compound to a 
necessary layer on a substrate 1. 

[0035] This polyimide film is what was imide-ized while polyamic acid and long^chain alkylamine remove 
the alkylamine of the polyamic acid derivative compound which is a compound which carried out ionic 
bond, and it has structure like the next [Hzing 6]. 
[0036] 
[Formula 6] 




[0037] thus, the formed polyimide film — Above LB — the stacking tendency to which are the film in 
which the polyimide principal chain carried out orientation in the pull-up direction of the substrate 1 for 
covering of the monomolecular film a by law, and an one direction is made to carry out level orientation 
of the liquid crystal molecule — **** — since it is, even if it does not carry out rubbing processing of 
that film surface, this polyimide film can be used as the level orientation film 8 as it is. 
[0038] namely, the monomolecular film a of the polyamic acid derivative compound with which this 
example makes polyamic acid and long^chain alkylamine come to react on the substrate 1 of the couple 
of a ferroelectric liquid crystal component, and 2 — LB — a laminating is carried out to two or more 
layers by law, and the cascade screen of this monomolecular film a is imide-ized by heat treatment, 
consider as the polyimide film, and let this polyimide film be the level orientation film 8 and 9. 
[0039] thus, the orientation restraining force suitable for the ferroelectricity or the antiferroelectricity 
liquid crystal A which the formed level orientation film 8 and 9 appears in regulating the direction of the 
normal of a smectic layer system enough to a ferroelectricity or the antiferroelectricity liquid crystal A, 
and does not affect the stability of the array condition of a liquid crystal molecule — **** — it is. 
[0040] For this reason, according to the ferroelectric liquid crystal component of the above-mentioned 
example, since the liquid crystal molecule arranged in the direction to which it inclined with a certain tilt 
angle to the normal of a smectic layer system by impression of electric field is pulled back by the 
orientation restraining force of the orientation film and that array condition does not change, memory 
nature of the array condition of a liquid crystal molecule can be improved, and the good display without 
"a flicker" can be obtained. 

(The 2nd example) Next, the 2nd example of this invention is explained. 

[0041] The compound to which the long-chain alkylamine expressed with the structure expression of 
the polyamic acid and the above [-izing 4] which are expressed with the structure expression of the 
above [-izing 3] is made to come to react in this 2nd example, That is, the monomolecular film of the 
polyamic acid derivative compound expressed with the structure expression of the above [-izing 5] A 
laminating is carried out to two or more layers (for example, 5-6 layers) on a substrate 1 and 2 by the 
LB method mentioned above. The cascade screen of this monomolecular film was dried at the 
temperature which does not make this imide-ize, the solvent (mixed solvent of NMP and benzene) of the 
above-mentioned polyamic acid and long-chain alkylamine was evaporated, and the film which remained 
on the substrate 1 was used as the level orientation film 8 and 9. 

[0042] In addition, it sets in the structure expression of the above [-izing 5], and the stacking tendency 
of the orientation film which comes to carry out the laminating of the monomolecular film of the above- 
mentioned polyamic acid derivative compound is R3. It changes with carbon numbers of the expressed 
long^chain alkyl group, for example, is said R3. The monomolecular film with which a carbon number 
consists of a polyamic acid derivative compound of 18 shows a vertical stacking tendency, and is said 
R3. The monomolecular film with which a carbon number consists of a polyamic acid derivative 
compound of 14 shows a level stacking tendency. 

[0043] So, at this example, it is said R3 as a polyamic acid derivative compound. The carbon number 
used the polyamic acid derivative compound of 14. this polyamic acid derivative compound — LB — the 
stacking tendency to which itself makes an one direction, as for a substrate 1 and the monomolecular 
film made to put on two, carry out level orientation of the liquid crystal molecule by law — **** — 
since it is, the cascade screen of this monomolecular film can be used as the level orientation film 8 and 
9, without imide-izing this. 



[0044] namely, the monomolecular film of the polyamic acid derivative compound with which this 
example makes polyamic acid and long-chain alkylamine come to react on the substrate 1 of the couple 
of a ferroelectric liquid crystal component, and 2 — LB — by law, carry out a laminating to two or more 
layers, and let the cascade screens of this monomolecular film be the level orientation film 8 and 9. 
[0045] thus, the orientation restraining force suitable for the ferroelectricity or the antiferroelectricity 
liquid crystal A which the formed level orientation film 8 and 9 appears in regulating the direction of the 
normal of a smectic layer system enough to a ferroelectricity or the antiferroelectricity liquid crystal A, 
and does not affect the stability of the array condition of a liquid crystal molecule — **** — it is. 
[0046] For this reason, also in the ferroelectric liquid crystal component of this example, the liquid 
crystal molecule arranged in the direction to which it inclined with a certain tilt angle to the normal of a 
smectic layer system by impression of electric field can be pulled back by the orientation restraining 
force of the orientation film, and that array condition cannot change, therefore memory nature of the 
array condition of a liquid crystal molecule can be improved, and the good display without "a flicker" can 
be obtained. 

[0047] Moreover, the non-imide-ized film of only having carried out the laminating of the monomolecular 
film of the compound to which the polyamic acid used as the level orientation film 8 and 9 in this 
example and long-chain alkylamine are made to come to react to two or more layers Since the long- 
chain alkyl group is included, compared with the imide-ized orientation film (polyimide film) used as the 
level orientation film 8 and 9 in the 1st example of the above, surface tension and a polar force 
component are small, therefore can improve further memory nature of the array condition of a liquid 
crystal molecule. 
[0048] 

[Effect of the Invention] the level orientation film which is prepared in both the substrate according to 
the liquid crystal device of this invention — LB — since it forms by law, the orientation restraining force 
suitable for a ferroelectricity or antiferroelectricity liquid crystal can be given to the level orientation 
film, memory nature of the array condition of a liquid crystal molecule can be improved, and the good 
display without "a flicker" can be obtained. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The sectional view of a ferroelectric liquid crystal component showing one example of this 
invention. 

[Drawing 2] Drawing showing how to make a monomolecular film put on a substrate. 

[Description of Notations] 

12 — Transparence substrate 

4 5 — Transparent electrode 

6 7 — Insulator layer 

8 Nine — Level orientation film (cascade screen of a monomolecular film) 
A — A ferroelectricity or antiferroelectricity liquid crystal 



[Translation done.] 
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fc*¥Ertffltft»J«bTV»*l£*©3M»*tt«ft* : f 
tt. Wfc^OEMttEo^^Utt <«ff©WJn**r-3 
fc*©EJHft«©«»tt) l/fc*bxiil; 

[0 0 0 9] cfttt, #'J-f3 F*©#«ilM!HH&&* 

«*5tr>y»abfc*TEft*itt-t©EK»iaiw***ift 
-r#*&»Tr*o, Ei*iBt©Ei*i««a**srr«f*4:. 

«^©^ftUcJ:i9X^^T-w y^JB«JS©ft<«lc*#b* 
*^hA-C*V»fc*l«KE5llbfcK»»^*«, ElfiJBS 
©Eft&fW2>T3l#giSttT, «tft4J-T©E5tJ«fl8^S 

•5. 

[0010] *&w<Dmm*. 7k¥mftmiz&mn&&. 

^f©E5ltt*©^ i EyttftA<b, "•fee,^^" ©^ 
[0 0 11] 

[sSS£«&-r5fca6©?J§3:] *%bj«. 
3 FEl«H)tt*KW-fc--»©a?8aMSIBIK»««tt*&tt 
RM»*tttt**»Abfc*ft*-f fc*V»T> WE*¥ 
ElSjJi*, v>if 5.3.7 ' -JuVx.? hfelc«k0)g^b 

[0 0 12] ilSTtcVE^flgtS. tfUTSy* 



( 3 ) 

3 

^Tfc*fl5^©¥4^K©»WB*-f 5 Kttbfctf 

^7 5 > £ £££ $ 1tTfc ©¥#TJ8I 
£*R»fc«JBb&#-f5 KflSJKT*oTt>J:V». 
[0 0 13] 

MUM ±E5>^5a7 • ^ni?iy h^fciDSjg 
Mg£5t*>^Jlbfc*¥EftJg<fci3teiilv>. -Tfcfr 

^©iBiaijKtt, &mm&$ifztefc%imw,&mgk<»ft 

?EHtttB©*ftttte*M»*;ft«-ri:£©&V». 3£gf« 
14* fc«SSSf «tt«c«fcjg b jfcEfi&fW*; * %> o TV> 
6. £©£*, *^^©5iSI«tt^ffi^T«. «#©EP 

3W*tt*»SMsr * E £ teft £> , ttdi£H 1 ©EHttflR 
©**ytt**A<&D, ^*© jjitfc<fc 
5. 
[0 0 14] 

[*iffiCT3 ttT. *5£^©§t|ffi0J£0l*5«fctfE2£# 
HbTKHT*. 

[0015] Hi«^mit«a^T-©»f®0T*-5. 

c©i»R*ttttlijtfpa:. #?:**&»&&*-**©»» 30 

SKI. 2t»tt©5'— ;Wf3*^"bT»^b. £©M 
1^a^ttR3a»«S*U*AfcifALfc*>©Tr. ±1BW 

ski. 2©sv»ic»fli-r*ffiic«*n*n, an«s 

4, 5«tR»t&nTV»«. C©ME4E1. 2©« 

wmmb. mitmm <si o, ) 

mm6, 7TSfcnt*o, ^©je^ige. 7©_kK, 

WEM»*tttt«A©««»?**¥*I^KESlS"a-* 
&«>©zK¥E|bJK8, 9*«tS:^&nTV»S. fc*5, £© 
ttBJUTtt, «tt"*'MJ5'i'*S!©t>©'r*D, — #© 40 
Sffi 1 fc«WS bfcWI 4 tt££«H, te*©S« 2 \Z m 
tfthftUM 5 te«*t«S-?&-5. 

[0016] ±mmmm 1 , 2 icRit&*wrtiR 8 , 
s«i, 2±ic««a*fcj|i» : ?flt©a»jBnr»j«*n 

[0 0 17] ±fB7>^Sa.7 • ^DS?xs» Kfe (« 
T3l±Wfft3&«6, *Bi±©*»^JBt*»*±K*3»*-a- 50 



#i¥6-l 8 8 8 9 
4 

!6^S-^f6ltC*¥ErSj3-e--5EfBltt*'boTU*. 

[0 0 18] fit, £©EfS]ffil8, 9©^Simtt*fe 
t4R»««tt«JlAK*rt-*Elfta«!*tt, 
v*H«»©tt»©;frto*fctt-r*©fc+#Tr. 
«£#©# U -f 5 H*©*«K»^fls-&«JRS 5 t*>^$a 

abfc*¥ErftfltJ:Daav». Tfcfc-fe, hoeak 

8, 914, 9MI*tt*fettK9MI*tt*UIA©#?E^ 
tt'ffl©ftjfettK«»*R«-r::t©Jftv». §£3f§«1££fc 
ttR&SI A J'ig b &Effl&8i<l2l * t> -3 T V» *. 

[0 0 19] £©£:£. ±SH3££S«14&lliSiTtt> MR 

ju h ft-em»izjjfiii\z.mm vtzm^^mmms, 9 
ft^©E5«tttt**3Cfl7r*c:ttta:v^&, tta^H* 

©E?H«*©^ J EUtt*»A<ftD, *^© "^6.0^" 
**ft<ft«. *K, *^W©*^W^Hlifi«9*lftW-r 
«. 

(is 1 ©&»*» 

[0 0 2 0] i©^l©^i£^JT«, ±f2*¥E(6l|g 
8, 9$, #>J75y^t«©7;^7S>i:4S 
«SttTtt*ft£«b©J|l^fflt*:MRJH <0!l*.«5~6 

m izmrnvtzmz-f $ FitLffftv-f s. Futtb/t. 

[0 0 2 1] ±f2*¥Er6]ffil8, 9te, *©«fc5fc*i£ 
TJg^tS. iiTH, — #©** 1 

¥Erftflt8©»J«lC-3V>T«9|-r*3j«» tt2r©2MK2C 
Rl*«*¥EAK9 feffWKbTJMtt'S. 

[0 0 2 2] ±ffi#U75f^Ktt, TIE© [fls3] © 
^jfi^T^b^n, ^0*^75 7^11 [<tl] © 

2] ©»astTr*tosn*s?75>t**j«bT#6n 
*. 

[0 0 2 3] 

[fl: 1 1 




[0 0 2 4] 
lit 2] 

H2 N A2 NH2 

[0 0 2 5] 
lit 3] 



( 4 ) 




n<±lRJ:©&& 

10 

[0 0 2 6] ±}£.&m7)V*)l7$.>\t. 

75 y ^®»CI$*te£tt#i-5fc©©fc©T 
dOS^T;^;PT5>«^0D [ft 4] ©#tifi:i£ 

[0 0 2 7] 
[ft4] 

Rl y R2 

R3 



&M¥6 - 1 8 8 8 9 
6 

[0028] ±ttt i J7s.y?m&mm\z®frvtzmi& 

<fc£l : 1 ©M£T!iB#U ±f27HU75y^Ki:S^ 
7;U=^U7S><fc£-f:*>ig^SJ£;3*T, TI2© [ft 

>J 7 5 <y *tt*s J:lHMR7 Jl"**7 5 >©&&£ LT 
tt. NMP (N-;*?\>l/-2-fcfDU>V» 
>£l : l©«£-T«-frUfcS£*«*JBV»*. Sfc, 
**7;Wl'7 5 *U7Sy^BH*« 

[0 0 2 9] 
[ft 5] 



R3 (ijyg©T;V*.>U& 
/ 



o 

II 

-NHC. 



H® ©OC 
Rl — N— Rj 
Ra 



? 




CNH A 2 



CO 0 ®H 

B I 

0 Rl — N — Rz 

R3 



[0 0 3 0] *bT, *VEWK8tt, SK*S4Sr^ 
«k ~z T-klE# u 7 5 ? * »SI3S#ft-§-4& ©**fflBt*»r 

*U73v^ 8£&3»#ft£-<i> ©¥#Tffil * L B ft «fc o 

*©=}:5 icLTfT^:^. ±3ES« 1 ©Jg.^J&ft 

*B «6&flg6B) fcg|*tt*LSS16U £©*«l£ 40 
zMfi OF^w^^lcSitlcgJSS-fr^. 

[0 0 3 1] 5fctC. 1 0rt©*B*||McBfcUfc 
ft. *B*3KHW&/t— tt©fMft/X>J71 ltltl 
fc©fW©*ffi±fc±e# U 7 5 ?4?ttft*fleft-&4fe©tt 
ttSWTLT. *©**fflR a £*ffl±fc«H 

[0 0 3 2] ^t, &WVVJ71 1 «£S£ftlfc&Hi3 
*T*B±©¥»^*af**-e-, ¥#*fl|a©*B£Efc 
— JfeJBE (2 5dyn/cm) iCSHSLfcft. 1 1 £ 

g«#fSHC-5£3£g (2nun/min) H»W>ZltTWHF-ttl 



[0 0 3 3] £©£#, *HTJ:CD*£HF«. 

[0 0 3 4] HOi^CbTSfillCsSUTSyi'S 
85f3»#ft-&«J©*#TSil a */5rgJifc:fgJi bfc&te, 3 

o 0 , cw±©ii5faTiS«jiBfWiD^-r-5^iaa*fT^oT 

WB*»T«a«!>«BJBI*#y-f 5 Kgtt-T*. 
[0 0 3 5] 'C4>#!M 5 KJKWU *'J7Sj»i?*tfi 

tfet-fSHftUfcfcCT, &© [ft6] ©J:5&«iS 

[0 0 3 6] 
[ft6] 



( 5 ) 




[0 0 3 7] d©«fc5KLT^J5£Stt;fcTKy-f 5 FflK 
tt. ±ELB*feK:«fc3iii#7£|a©«JtK:|&bT©g« 
1 ©3l±»f*filKs|«U-f 5 K£gW<Eftb/tJSrr;&^ 10 

&», -t©KiB«5if>if«3b&<T'b. £©#y-r 
[0038] -rftfe*. zvnm&m, mmn&tiL&m 

^©— *f©3&Rl. 2±IC, #y73y?«ift«7;l' 
* JU7 5 > i: £KJ&i< itX fc * * U 7 3 y * ttlHMMb 
*ftO#»^JKa*LBttKJ;oT«»JBlC«Jll/. £ 
©¥^Ka©«HR*JI!Wl31fc.fc»J-f3 KftSbTtf'J 

bfc*>©-T?a&£. 20 
[0 0 3 9] C©i5fcbT»J«Ufc*¥iBlftfll8. 9 

[0 0 4 0] £©&©, ±E&NS0l©3MltttttttA*? 
C±n«. «*©Ri»fcJ:O^^^T--ry^»*a©jSS 

*«EflijR©Eisiafla^Tr5i#RsnT-t©iaw««*t3e 30 
aB2©H]tM) *£, *&9i©ss2©ft;ifiM«iK9rr 

[0 0 4 1] £©J52©|fclK#r?l£. ±12 [ft: 3] ©M 

liT^sn^^'JJSy^KtlK [ft 4] ©$Sfi5S; 
-C*Sn5Si(7;l/*Jl'75 ><h££j££-tirT&5ft:-§- 
to. o*D±E [ft: 5] ©«jiSiCT«Sn*^U7 , 5y 
^KlUWWb**©*^!!*, _kifiL&LBS;fcJ:o 40 
tMi, 2_htr^gffe® <«*«5~6JB) fcSUBU 

Tft*3-frT±E# >J73y ^Bfc* J;l««7';i'*Jl'7 

3>©$i& (NMPt^>"tf>©»^»H0 

tf\ £Si±fcaofcBI£*¥El6)jiSI8, 9tl&. 

[0 0 4 2] fcfc. ±E*U 7 5 ? ?ttS»*Wb#tt© 
*-»?K*«SUT**Effl«©Elfttt»4. ±E [ft: 

5] ©jfogjitcii^TR, t?^bfcS^©7;i/*;us© 

K»*KJ:oTma:0, «*«ittER, ©«*»*« l 8 
©# 'J 7 5 y *«R*fr<b£tt* 6fc*J|l#^KttSH 50 



M¥6-l 8 8 8 9 
8 

[0 0 4 3] il«!)»MTtt. #U73?*K 

t L/T, ME R, ©MSftfti 14 0JSU7 

*{Wfr&«*LBStKJ:oT»Rl. 2±»;i&S£lt*: 

a, Jin*-f 5Hfts-r«ct»<*¥Ei«K8. 9t-r 
[0044] -ra**. £©**««. ss^tt^a* 

^©-tt ©gffi 1 , 2±fc, #U73v^fttft«7;U 

^©¥^«|*LBftlCJ:oT*RJBfc§l»U £© 
m»TH©«llllg**¥E^|g8. 9iLfcfeOTab 

[0 0 4 5] £©«fc-5lcUTJEMfebfc#¥El*)ffiS8. 9 

^-f y^B«ja©flan©^tawr*©K+»T, * 

©fcv>, »Sttttl£fcttK9Mf«ttttlftAlcMl}ft:Efll 

[0046] zL<D?ttf>, z.tDmMGwm&sntei&gkm? 
iz&v*t*>> «^©^ijo»ci0 7.^^5 : --f yzmmsto 

tt* b * * h A t?«v» JcE^tJ 1/ fc?Sft^ 
^3&«El*K©El?jatt**Tr5l*B?*nT-t©EJI«B*» 

awtr* ufc*i?T, ttrt^cEaittJB 

O^Uttft^U "-feS^*" ©fcV»fi«Fft*jR* 
#3 -5. 
[0 0 4 7] £©*««K:*V»T*q*EfilBi8, 
9 i: b fc* <J 7 3 *j Z R £ AM 7 ;p*;W7 3 > t £ 
a*Tft*ft:^*©*»^JBl*M»cHfca» b&£*t© 

*-f 3 FflsBttt, **©7;i>*;v**^Trv»*fc©, 

±EJSl©ftK«lC*V»T*¥El«IJ8l8. 9£bTV>-5 
-fSHflElW (#U-f5 HJR) Ktt-'tT. ^B3i^43 

«tt©**ytt*ssfcft<?-*i:i*«Tr**. 

[0 0 4 8] 

^Eltri^M^ * t>fcttT«ll»^©E?itt«©* * y ft 

[E®©fffl¥^iftBj] 

[01] *»W©-*tt«*3Sfai»«tt«ii»^©Wr 
[0 2] aSiS±lcJ|i»^it**# ****** w-TH. 

[«F^©tftB^] 

i. 2-mm&m 



4, 5-mmmm 

6, 7 



( 6 ) 4$M¥6 - 1 8 8 8 9 

10 

8, 9-#«BfilK 



[01] 



[02] 



6 f&ttfi 



4 SWKftj 





^10 



